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mi}- 2003/5/16 



mm® xii42^°i s§o« °\m a xii60££i ^§ 

oil 21 s^ai- s m=?mL\Q. uiaei 

(£!) 



29,000 S! 
0 
0 

397,000 



14 e 
0 3 
0 21 
9 S 
426,000 Si 

213,000 a 

1. fiSfAI-g/dlA|(Ee)_1i 
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* 

M. BTQcfl olEf.(yttrium)ol £^(dopping)€ BYT ^ ^ 

^iS., £ BYT «4-^-8r £^ <r*l ^ 3qs. -r^°l ^=1<H -<Hr^ 

7j-o.^i 7>^H, ufeH tfl-g-^, ^ «lfl*Md s.^ ^ 

FRAM(ferroelectric random access memory) if^l -n-MMl A >-§"€ *r 

£ la 
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%■% 2003/5/16 
1020020059111 ^ 51 r 

<>1H*°1 wl^i i^eHHH W £ ol^ ^s^ {Y TTRIUM-DOPPED 

BISMUTH TITANATE THIN FILM AND PREPARATION THEREOF} 



£ £ ^ofl BYT ^Ha)4 7^ BLT ^(b)3 <I*]Bl ^H^l *H 

£ 2^ £ BYT ^ 

£ 3 ^ a ^ofl 4^ BYT #713 3^14. 



[^<>I ^1*1 ^] 

a. lg^^g- BT0(Bi 4 Ti30i2)°11 °lHf-(yttriumH S.^ (dopping)€ , 7 drT-3i 
3* WW BlBHHB W(°l*r. 'BYT Wol^ tf) * ^lS^-fl 

ti}iiL *flJ23| (memory) &*Wt*. *H2-3 ^Hlxr *>7l ^2-3 # ^5L*\ 

ICCintegrated circuit) "11 H. 3 ^} ^ ^ ^7> » °- * . 7>* * 

15-4 



1020020059111 ^ 2003 / 5 / 16 

* 

3Hth ^*fl 7K> ^ Af-g-^jL ^£.s1 DRAMCdynamic random access 

memory) i*>fc JL^SL %^<LS. *H*M 7}^*} 3- *1* ^ 

HDD(hard disk drive)*! 3 33 7} 7}* ^ ^} <M§*M* 

oil ^^m^ $xsl^, #%^r 7\%& $2-7} a^^M wi^fe 

M-ErH&^fe ^HM sX^- ^r^> FRAM( ferroelectric random access memory) i^}^ 
DRAM oL^r, ifl**, ^ 

<6> BT0(Bi 4 Ti 3 0 12 )^ 675 ^£ (Curie temperature)^^ #€<>1* ^ ^ 

<^3^^1 7j-^-^jjflolt|.. o]^ wl^-i E)EHHB7fl (bismuth titanate family) 
*W5L^ n <gi&$£ (Bi 2 0 2 )M n - 1 R n 0 3 n + i o l^-. BTO^l n=3-fl fflW*. X^* 

*V*l*Kr ^il-^r Bi, Ba, Sr, K, Ca, Na, Pb ^ 3JMr (rare earth) R 
o) *}*l*Hr €4il-€r 3717} # 3 ^ Ti, Nb, Ta, Fe, W, Mo, Ga, Cr 

^fol4. BTOfe a^ ^o]7V 5.448 A , b^ Q°]7\ 5.441 A, ^1 
7} 32.83 A<y A>^^( 0 rthorhombic) ^» 7^2 . (Bi 2 0 2 ) 2+ Bi ^4 

(Bi 2 Ti 3 0i 2 ) 2 " ^S.«.^V°lH(perovskite) 
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• 

o)^o]^ o^jl, (Bi 2 0 2 ) 2+ Bi ^# *fl f^^-S. <>l-¥-<H^l (Bi 2 Ti 3 0 12 ) 2 - *H 

SJi^Wm Aflc^)^ ^EflS. ^fl^f. BTO^ 7}^ £^h£r ^SJi^WH * 

ofl ^^]*>J1 $a^r Ti o^ofl <i|sfl lH8*raI, x}^ £^2) b-c ^^HH b 

^ »8-^o.S 4.5° 3 Z|£# oj^ji sa©.^, ^ £^ 3.7}±r y 0 v ^S 50 u C/ 
erf, 4 uC/cnf^ tf* #fct|-. «M 7}*H b ^ 

50 kV/cm, c^r tf^O-S 3.5 kV/cm^ ^ bTOtt °^ 

^2)^ ol^-o) w.^- oj* #^Hr ^71^ 3^3. 

<7> tb^, SBT(SrBi 2 Ta 2 0 9 ) #7]^ s)S7} 10 10 3(cycles)*W 444*1 

8^4, ^^2)- £-51(800 °C °1#)7> #^-§: 7HH &4. ^ 4# #-fr*l*|ltl 

PZT(PbZri_ x Ti x 0 3 ) £33- ^ £*m 10^ Sl^> s^S. 

^7l^ 5X]S.7> 4444^ #^°1 &4. 

44 BT0 La» Bi 4 - x La x Ti 3 0 12 (BLT) ^4* 7fl^tb 4 5A4. °1 BLT ^ 

nV^ 7 l^ofl o^^l T^^l^ Tj-fj-^ #^5.^ ^S.?} 700 °C 

SBT li4 ^Jl ^7^ 45.7}- 10 10 a^^l 4444 &^r4^r &4(B. H. 

Park, et al . , fflJM, 401(14), 682(1999)). 
< 9 > -M. ^ a) 7 H ^"71 BLT 44-^4 TJ-H-^ s-a^o] -fr 

^^11- 7fl^>7l Tfl^ <d^-# ^ LaiL4 AVSj-nv oflui^Kheat of 

formation)7> 4£r °lB#(yttr ium)(Y 2 0 3 : -1815 kJ/mole ; La 2 0 3 : -1703.2 kJ/mole)^r 
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:10> £ ^2) Tj-fj-;*} S-AjoT ^€ -fr€*H *fl2^ ^ 

<11> ^-71 ^^7l £ ^*IHfe *> 7 1 3^ icq ^.g. 7 >*l 

i ol b# BlEj-ifl'olH(BVT) aflS^ £ #7l BYT ^ v -§: XW^r ^V* 

<12> [^«H 1] 

Bi 4 - x Y x Ti30 12 

<13> ^-71 AloflA-], x ^ 0.1 vfl*l 2^1^. 

<i4> oi*v, l^-i- ^Ml^l -g^W. 

<i 5 > £ 7j-^3floi BT0(Bi4Ti 3 0i2)^ °lBf-(Y)-§: -6-3 3 

^ 7fl>d^ BYT *r^-*Hr ^ ^SLS. 

<i 6 > £ ig-Tgofl 4^ BYT -¥-71 7l^ 0 Hl til^i(Bi) ^e^(Ti) ^in 1 

*fl ^ ojBf-(Y) #^13 ^ 7 1» HSJ«H 71^4 ^#X|^ o.5L*| s^H ^ v 
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1020020059111 *3 «* = 2003/5/16 

ft 

wjo. ol-g-^-c^ ^s.^- Si-^, wj-^^-Tflfe DL I -M0CVD (Direct Liquid 

Inject ion-metal -organic chemical vapor deposition) Q }-$rlk <*r "tMH 

6.S., ^*Hr ^ -8-«fl A l ? l^. °1 

7H 1 200 vf|*l 300 °1« #-§-7lS *#^o.3.*| 7l* 

^Vofl ^-a)^ ^ oirq-. o] ufl 71^5.^ ^ 10 500 sccm-ir ^-g-^Jl, ^ 

0.01 vfl^l 20 m£/£, ^^^r 0.01 ^*1 10 torrS. ^r^l^S^ Ar , N 2 ^ 

^ A>-g-^, ^£5L^ 250 ifl*l 500 ^Al^tf. Zl&iq-, °l&ltr 2:££r ^r-§-*r 
^ «>-g-7l , 713-71, ^*)f]5LX\ ^ MVnVo^ ^ =6fl ^ 
<17> 5E*V, 7l^Sr 3* <r aUt^I, «fl3.*r Si, Pt, Ir, 

Ru, Ir0 2 , Ru0 2 * *r 5£4. 

<18> Bi ^xflS.^ Bi(Ph) 3 , Bi(tmhd) 3 (tmhd = EflH^mW^i^HB), 

Bi(CH 3 ) 3 , Bi(0-t-C 4 H 9 ) 3 , Bi(C 7 H 7 ) 3 ^ Bi(0-t-C 5 H n ) 3 * ^-g-^ ^ ^ o ^ , T i *d^*fl 
3.fc Ti(dmae) 4 (dmae = tH€°V*M**WS.) $ Ti(dmap) 4 (dmap: c^WtS 

^ Ti ^H^W 1 ?! 5^1-, Ti(0iPr) 4 ^ Ti ^^M^ ^ 
Ti(N(C 2 H 5 ) 2 ) 4 , Ti(N(CH 3 ) 2 ) 4 £ Ti (N(C 2 H 5 )(CH 3 )) 4 2* Ti «HE **** ^ 
$12*1, Y ^i^lS.^ Y(tmhd) 3 -PMDT , Y(tmhd) 3 iE^ Y(N(Si(CH 3 ) 3 ) 2 ) 3 # A >-§-^ ^ & 

<19> M- Mj^H^r HL*V #e|3 ^MS*! i^E^ (sputtering) ^-8: *V8-«H BYT 

MV^-o. - £ ol^dl, ^, BYT 2^ nJ-^-ol ^ ^*}JL 
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« 

j-^ ^7}*}7}7) ^-Sfl Ar, He £Sr 7l^l£ A>-g-^- ^ ^Cf. 

<20> o]ol^ , £ ^oflA^ ^^^-i: <S7l ^*fl, ^€ ^^M: 500 ifl*l 800 'C^H 

<21> « a V^o) BYT wVnl-C. ^ ^71^ 2)5. ^<>1 7 cKr^ 

jlaj o_ tfl ^ ^ FRAM i^} ^1 -fi~g-*Ml 

<22> o]S\ H}7) ^A^H ^ ^^*>^> ^1 



<23> ^X|ojl i; BYT ^^9] q$ 

<24> BYT dlt-MOCVD ^-g- ^«fl ^T^Sfe Bi (Ph) 3 (Ph=5fl^) , Y(tmhd) 3 -PMDT 

(tmhd = ^H^lli^EM^HB, PMDT=^eH 1 i c H , S3!Hsl c >r , ?l), Ti(dmae) 4 (dmae = 

m l/^o) d^jg. 7l^7lS ^<$*}<&A. °1 71^-71^1 ^5L^r 240 °C3- ^1^4. 

o]o\x\ t on- 400 °CS. -a-^lSI^ Si 7l*ol 3*1£ ^7lS. 

4 3^30.3.^ 7l^ 0 Hl ^2:^ Bi 4 -xY x Ti30i2(x = 0.5)21 BYT ^-g- 

^11 100 nm). o] n}| °-i£7l*ll 3. Ar 200 sccm^- #-§-7l*fl =L 0 2 400 sccm-i: *3^r& 

A. ^-5-71^1 1.5 TorrS. -fi-*l*}&tK 
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1020020059111 *3 2003/5/16 

<25> o]o]X\ t ^aj-^[ ^^-i: ^71 ^«fl 550, 650 £ 750 tl^-i 1*1 Bl# 

<26> £ i^- £ BYT ^(a) ^ 7]&$>\ BLT ^(b)^ ^^-t- 1*13 £ 

£<*fl ^ Hls^ q-Bf^ %°}t±. <*\7}o\}*\ iL%°), BYT 71^^ 

BLT ^3Rf ^ (117)5] ^Hd«fl^* 7>^^S^ ^ ^*}7\ ° s v *r $14. 

<27> 5L 2 ^ 3-^ 4^ BYT ^r*l ^ #7l^ 

^ojcf. <*]7HH £ BYT ^£ ^17} l-^-^oL FRAM i*} 

4. 



< 28 > ^ ^Vt^o) o]E# £^ a]^^ b)bHHB(BYT) ^-bv^t £^ *r*l 3? ^7l^ 

^^o] ^S)ol -f^*V 7>^ JK*r, tfl-§-^, ^ ^> 

^-1- ^ FRAM ixH ^--g-^Tfl A}-g-^ ^ $14. 
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4 

1] 

*>7l 121 S^-i; 7>^1 olHf- eIeHHB(BYT) 

1 

Bi 4 -xYxTi 3 0i2 

*HH, x ^ 0.1 tfl*| 2^1 tf. 

2] 

^-7] 7l^ofl til^^(Bi) Bl^(Ti) #^Xl ^ °lH#(Y) SH 1 *^ 3^ 

12] 7 ].^ BYT Xl2:^. 

3] 

XI 2 ^Hl 5a«H^, 

Bi #^l7> Bi(Ph) 3 ', Bi(tmhd) 3 (tmhd = ^HBHI 1 ^^ , Bi(CH 3 ) 3 , 
Bi(0-t-C 4 H 9 ) 3) Bi(C 7 H 7 ) 3 S^r Bi(0-t-C 5 Hn) 3 <y ?4^r ^ y o v ^ . 

[3^8- 4] 

XI 2 %H1 5£°H, 

Ti ^^Xl7> Ti(dmae) 4 (dmae = clI^oHiil^ 0 ^), Ti(dmap) 4 (dmap: tHl^M 
tEStt), Ti(0iPr) 4) Ti(N(C 2 H 5 ) 2 ) 4 , Ti (N(CH 3)2)4^ Ti (N(C 2 H 5 )(CH 3 )) 4 ^1 
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1020020059111 #^ 2003/5/16 

13 T 1 * 5] 

Y ^^7> Y(tmhd) 3 -PMDT , Y(tmhd) 3 £E^r Y(N(Si (^3)3)2)3^ 3* -^^L 5}^- 

[^Ir 6] 

*H 2 %H1 $^1, 

250 500 °C ^^S] £vE<HH ^SH^-g- ^-^^.S. s}^ w 0 >^. 

7] 

^1 2 ^ 

Sr^M ^^}" W J"^ 0 1 DLI-MOCVD(Direct Liquid Injection-metal-organic chemical vapor 
deposition) ^91 ^^-S. *}±r 

8] 

ZfZf^ *d^l#* -8-nflofl ^ ^Sfl ^Jj|- °1 "8-^^ 7l3^7lS ^<$*} 

^ 200 ifl*l 300 7l^Al^ ^S^Hr 3# *}^r U o V ^. 

9] 

*fl 1 4^- 2r^-^ 13 BYT ^f^-i- #-R-*I^ Hvm-o.^ i^rj-fe- 
^•^^ 1 
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1020020059111 
Bi 4 - x Y x Ti30i2 

#7l ^HH, xtt 0.1 ifl*l 2o]v\-. 
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-5 0 

as* (V) 




io' io° io' io' io 3 io 4 io' io* io' io' io'io' 0 ™ 1 ' 
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